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EXECUTIVE SUMMARY

Senate Joint Resolution 134, as amended, (SJR 134) from the Tennessee General

Assembly's 2001 Session directed the Tennessee Regulatory Authority (TRA) to conduct

a study on the availability of wireless telecommunications service in rural and other low

population areas of Tennessee.  The following issues were identified specifically:

(1) The cost of erecting additional towers to extend wireless service;

(2) The feasibility of state and local government participation in erecting additional

towers;

(3) The feasibility of participating in federal initiatives, interstate compacts and

public-private partnerships to facilitate the erection of new towers; and

(4) All other aspects of wireless telecommunications service that may affect coverage

areas.

This report finds that the majority of the population and the geographic area of the

state have access to wireless telecommunications service. The TRA examined investment

and tower location information from the Comptroller of the Treasury and the Federal

Communications Commission, as well as coverage maps supplied by a number of

wireless service providers.   These indicate that the urban areas and the Interstate

highway corridors have nearly complete coverage, as do certain major state and US

highways, such as US 79 from Memphis to Clarksville.  Every county in the state, except

Hancock county, has some investment in wireless assets; every county, except Hancock

and Meigs counties, has at least one cellular telecommunications tower. The Appendices

to this report contain maps and data showing the details of this information.  
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Nevertheless, a few areas of the state appear to lack complete coverage for

wireless telecommunications.  In West Tennessee, examples include parts of Lauderdale,

Weakley, Henry, Benton, and Humphreys counties, as well as parts of Chester, Decatur,

Hardin, Henderson, Perry, and Wayne counties.  On the Cumberland Plateau, parts of

Fentress, Overton, Pickett and Scott counties are examples of sparse coverage.  In East

Tennessee, parts of Claiborne, Hancock and Hawkins counties as well as parts of

Monroe, Carter, Cocke, Greene, and Johnson counties are examples of less than complete

coverage.

Further, the cost of erecting towers for the provision of wireless service may not

be the biggest obstacle to extending service into unserved areas.  While the current cost

of putting up a tower averages about $200,000 nationwide, the investment in electronic

equipment needed to provide a wireless service may be as much or more than the amount

invested in towers.  In most counties, the amount of gross investment in electronics for

wireless telecommunications greatly exceeds the corresponding dollar amount of gross

investment in land, towers, and buildings.  For the state as a whole, wireless

telecommunications companies' investment in land, towers and buildings totals $219

million, while investment in related electronics totals over $767 million.  In part, this

reflects the sharing of towers among multiple wireless service providers. 

The report finds no legal barriers to the construction or ownership of towers by

entities other than licensed wireless service providers, although the Tennessee

Constitution requires that any government "subsidy" of wireless towers must serve a

public purpose.  All entities face the same possibility of local citizens' opposition to

certain tower locations, of course.  The FCC limits the provision of wireless services to
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licensed providers and all the licenses available for Tennessee have been assigned.  The

FCC exercises no jurisdiction over towers for the provision of wireless services, however,

and a growing business of constructing towers for the purpose of leasing space on them

to licensed wireless providers has developed.  Thus, state and local government entities

are not restricted from constructing towers for the provision of wireless service to serve a

public purpose, but a licensed provider would have to provide the service regardless of

the ownership of the towers involved.

Wireless telecommunications providers may also apply to receive federal

universal service funds for providing service in high-cost areas by becoming Eligible

Telecommunications Carriers (ETCs), although none have yet done so in Tennessee. The

areas of the state receiving federal high-cost support in 2001 represented only 263,000

telephone lines out of more than 3.0 million telephone lines state-wide.  Within the high-

cost areas, federal support to wireline telephone companies ranged from less than $2.00

per line per month to over $8.00 per line per month.  Thus far, this level of federal

financial support has not enticed any wireless providers to apply for ETC status in

Tennessee. 

In conclusion, no additional subsidies for the provision of wireless service in

Tennessee are recommended at this time, although continued monitoring of wireless

availability is advised.  The U.S. consumer market for wireless telecommunications is

relatively new and continues to grow rapidly.  This suggests that the existing incentives

to expand service areas to gain additional customers are sufficient.  The technology of

wireless telecommunications also is rapidly progressing, creating a moving target for any

subsidy system.  In the future, if growth in wireless services subsides and significant
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areas remain unserved, and potential universal service funding proves inadequate,

additional government action to encourage expansion of wireless service coverage may

be justified. 
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Introduction

This report has been compiled in response to Tennessee Senate Joint Resolution

134, which directs the Tennessee Regulatory Authority to conduct a study relative to the

provision of adequate wireless telecommunications service in rural and other low-

population areas throughout the State.  This resolution also directs the TRA to consider :

(1) the cost of erecting additional towers to extend wireless service; (2) the feasibility of

state and local government participation in erecting additional towers; (3) the feasibility

of participating in federal initiatives, interstate compacts and public-private partnerships

to facilitate the erection of new towers; and (4) all other aspects of wireless

telecommunications service that may affect coverage areas.  An amendment to the

resolution requires the TRA to consult with the Tennessee Emergency Communications

Board to ensure compatibility of the TRA's recommendations with the provision of

wireless enhanced  911 service and with standards established for local emergency

communication districts.

The sections that follow present the history, the current and future uses, and the

regulation of wireless telecommunications, as well as possible universal service funding

of wireless services.   The report then turns to the availability of wireless service in

Tennessee, the cost of constructing additional towers, and a policy analysis of

government subsidies for the expansion of wireless services.   In conclusion, the report

advises that any new government subsidy program is premature at this time.  The market

for wireless services continues to grow, the technology continues to advance, the

opportunities for funding wireless service in high-cost areas of the state through federal



2

or state universal service funds remain pending before regulatory agencies, and the areas

covered by wireless telecommunications providers may continue to expand.  

The U.S. Wireless Industry

The American wireless (mobile) telephone market has grown explosively over the

past few years.  Wireless telephone subscribership in the Unites States doubled in just

three years, growing from 49 million in June, 1997 to more than 97 million in June,

2000.1  An April, 2000 Gallup poll showed that half of all Americans own a cell phone,

and among the owners, about two-thirds use their cell phone at least several times a

week.  Among non-owners, 29% say they expect to own a cell phone within the next five

years while an additional 22% say they expect to own a cell phone at some point in the

future.  In contrast, 47% of non-owners, about 25% of Americans, say that they will

never own a cell phone.2

Wireless technology is not new.  AT&T introduced the first mobile telephone in

1946 and deployed the service in 25 U.S. cities the next year.3  Growth was slow, as the

state of the technology allowed only one conversation per channel.4  Mobile services

generally had only a few hundred customers each, and there were long delays in call

connection.  Potential subscribers to the service were kept on waiting lists for years.  A

change in the regulatory stance of the Federal Communications Commission (FCC) in

                                                          
1Baker, Christopher A. & Ann M. Jackson.  “Understanding Consumer Use of Wireless Telephone
  Service.”  AARP Public Policy Institute.  December, 2000.
2Moore, David W.  “Half of All Americans Own a Cellular Phone.”  The Gallup Organization. April 26,
  2000.
3U.S. Department of Commerce, National Telecommunications and Information Administration.  Survey of
  Rural Information Infrastructure Technologies.  September, 1995, p. 4-23.
4A channel is a combination of two radio frequencies.  One frequency carries voice signals to the wireless
  telephone, and the other frequency carries the voice signals from the wireless telephone to the wireless
  network.
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1968 ushered in new research in mobile technology.  The amount of broadcast spectrum5

available for use with mobile telephones is limited, and it was severely limited by the

FCC prior to 1968.  In their 1968 decision, the FCC stated “if the technology to build a

better mobile phone system works, we will increase the cellular phone frequencies

allocation, freeing the airwaves for more mobile phones.”6  System capacity continued to

restrain the general commercial use of cell phones until the mid 1980’s.  As late as 1976,

when AT&T had 44,000 mobile subscribers, 20,000 would-be subscribers had put their

names on a 5 to10 year waiting list.7

Commercial cellular telephone service, launched in 1982, offered significantly

more system capacity.  Earlier mobile telephone services employed a single high-

powered transmitter to send and receive radio signals in an area up to 60 miles in

diameter, but cellular networks used multiple low-powered transmitters to cover the same

area, with each serving a “cell” that ranged from 2 to 40 miles in diameter.8  This design

alteration allowed frequencies to carry more than one conversation at a time, thus

increasing the system’s capacity.  Still, demand quickly caught up with the new capacity.

The cellular telephone industry grew from 91,000 subscribers in 1984 to more than 2

million subscribers in 1988.9

                                                          
5Wireless communications devices, like radios and television sets, send and receive their signals via the
  airwaves.  Using different frequencies to send and receive information allows simultaneous use of the
  airwaves by many devices for many purposes.  The available frequencies are referred to as the spectrum
  of frequencies, and the assignment of portions of this spectrum to different uses and different service
  providers is one of the more controversial aspects of regulation surrounding the wireless industry.
6Affordable Phones.  “History of Cellular Phones.”  Available at
  www.affordablephones.net/HistoryCellular.htm  Accessed on January 9, 2002.
7Gibson, Stephen W. Cellular Mobile Radiotelephones.  Englewood Cliff: Prentice Hall, 1987.
8Baker, Christopher A. & Ann M. Jackson.  “Understanding Consumer Use of Wireless Telephone
  Service.”  AARP Public Policy Institute.  December, 2000
9 Cellular Telecommunications Industry Association, Semi-Annual Wireless Industry Survey.
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This growth is attributable to two factors: technological improvements and

regulatory decisions.  Integrated circuits and microprocessors allowed mobile telephones

to become smaller, clearer, and more easily used outside of an automobile.  At the same

time, the FCC established a national advanced mobile phone service (AMPS) standard

that all cellular systems and telephones had to meet.  This decision facilitated the creation

of a nationwide compatible cellular network.

By the late 1980’s, however, capacity was becoming strained, especially in large

metropolitan areas.  The FCC authorized the use of digital signals for mobile telephone

service, which require less space on a channel than an analog signal, ushering in a new

way for companies to increase subscriber capacity.  Digital technology offers the

additional benefits of more services (such as caller ID, voice mail and text messaging)

and greater security for conversations (eavesdropping is more difficult).  Digital

technology also allowed two new services to grow: Personal Communications Services

(PCS) and Specialized Mobile Radio (SMR), each with its own portion of the broadcast

spectrum.  These new services, combined with both analog and digital cellular services,

led to the rapid service growth and technological evolution that have produced today’s

wireless telephone market.

The terms “wireless” and “cellular” are among many used to describe radio

connections to the public telephone network.  Many products and services fall under the

definition of “wireless,” including cellular, PCS, SMR, paging and messaging service,

and text and voice Internet links, among others.  This report uses the terms “cellular,”

“cell,” “wireless,” and “mobile” interchangeably in reference to telephone service

provided through cellular, PCS or SMR technology.  There are some differences in the
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way in which service is provided for different types of wireless telephony, and there are

differences between analog and digital services, but these differences are not readily

apparent to consumers, who tend to view the three types of services interchangeably.10

The term “wireline” refers to historical, landline based telephone service.  It is the

service that goes directly to the home or business through telephone lines installed in a

fixed customer location.  One type of wireless service, “fixed wireless”, is considered the

closest wireless relative to wireline service.  Fixed wireless systems attach radio

transmitters to a customer’s premises that communicate with the provider’s central

antenna site.  This technology can function as a replacement for the “last mile” of copper

wire in wireline systems that has traditionally provided individual customers with

telecommunications services. 

In its annual report on the state of competition in the wireless industry, the FCC

states that 91% of the total U.S. population live in counties with access to three or more

different providers offering mobile telephone service.11  Service offerings within a county

do not, however, necessarily translate into full county service coverage.  Nevertheless,

the U.S. Department of Labor Bureau of Labor Statistics reports that the price of personal

mobile telephone service declined by 12.3% during 2000.12

                                                          
10 Baker, Christopher A. & Ann M. Jackson.  “Understanding Consumer Use of Wireless Telephone
   Service.”  AARP Public Policy Institute.  December, 2000.
11Federal Communications Commission.  “Sixth Annual Report and Analysis of Competitive Market
   Conditions with Respect to Commercial Mobile Services.”  June 20, 2001.
12Bureau of Labor Statistics.  “Consumer Price Index: Frequently Asked Questions.”  Unites States
   Department of Labor.  www.bls.gov/cpifaq.htm  The Bureau of Labor Statistics began tracking cellular
   telephone service as an element of the Consumer Price Index (CPI) in December of 1998.  In 2000, the
   Cellular CPI decreased by 12.3% while the CPI as a whole increased by 3.4%.  The relative cost of
   cellular service among a typical consumer’s purchases therefore decreased by more than 12.3%.
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How People Use Their Cell Phones

A December, 2000 survey by the AARP Public Policy Institute13 found that

49.6% of adult consumers surveyed reported having and using a cell phone.  The largest

service provider is AT&T, followed by Cellular One, AirTouch, Bell Atlantic and GTE.

69.8% of cell phone users use their phones both to make and receive calls.  26.6% use

their cell phones only to make calls.  Only 1.4% use cell phone solely to receive calls.

Among those who use their phones to make calls, the largest group (37.2%) makes 1 to 5

calls per week.  37.2%  make only local calls, while 56.4% make both local and long

distance calls.

Wireless service prices also vary; 29.9% of cell phone users report a monthly

price of up to $20, 47.1% pay between $21 and $50 monthly, and 8.1% pay more than

$50 per month.  The most popular reasons for having a cell phone are security in case of

an emergency (36.4%), the convenience of the ability to make calls from anywhere

(34.6%), and business or work use (10.6%).  The call plan features most in demand are

flat rate for peak and off-peak times (34.5%), no roaming charges (25.3%), free calls on

nights and weekends (14.9%), and no long distance charges (14.2%).  83.2% of cell

phone users say they have never avoided making a call on a cell phone because of

privacy concerns, and 81.1% say they have never switched cell phone companies to get a

cheaper rate.

67.7% of cell phone users said that their cell phone was very difficult to operate,

while another 22.4% said it was somewhat difficult.  Only 11.1% of cell phone users

                                                          
13Baker, Christopher A. & Ann M. Jackson.  “Understanding Consumer Use of Wireless Telephone
   Service.”  AARP Public Policy Institute.  December, 2000.
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have considered replacing their wired home phone with a cell phone, while 88% have

never considered this option.

Wireless vs. Wireline

The vast majority of wireless telecommunications users do not give up their

wireline telephone service when they receive wireless service. According to a report in

the Nashville Business Journal, 3% of wireless telephone customers have no wireline

connection at home.  The author quotes a Yankee Group survey, which also predicts that

the wireless portion of telephone conversation minutes, about 6.5% in 1999, will grow to

41% by 2005.  Cricket Communications, a subsidiary of Leap Wireless International,

Inc., offers unlimited local calling plans in parts of the south and southwest for as little as

$30/month.  Although this rivals the price of landline service, Cricket reports that only

7% of its customers have no wireline connection at home.

Most wireless users still say that they only use wireless telephones when land

lines are unavailable.  Nonetheless, the number of wireless calls made from the home has

increased from 6% in 1998 to 15% in 2000.  Industry experts speculate that wireless

telephones are replacing second wireline telephone lines in many households, especially

when the second line was for children. 14  Additional predictions say that, as roaming and

long distance services become part of standard wireless service plans, many wireless

subscribers will use their cell phones to make long distance telephone calls, significantly

altering telecommunications markets.

                                                          
14Sarles, Judy.  “Wireless Users Hanging Up On Landline Phones.”  Nashville Business Journal.  February
   2, 2001.
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This evidence suggests that consumers currently view wireless

telecommunications service as a complement to their wireline service and not as a direct

substitute.  Future changes in prices and calling plans by wireless providers, however,

may alter this pattern.

Fixed Wireless Voice and Data Services

In a fixed wireless access system, a provider attaches a radio transmitter to a

customer’s premises that communicates with the provider’s central antenna site.  The

technology functions as a replacement for the “last mile” of copper wire that has

traditionally provided individual customers with telecommunications services, thus

allowing a wireless provider to compete with a traditional wireline provider.  Fixed

wireless technology can provide broadband services faster and for less money than

wireline technologies.  Fixed wireless operators claim that their networks have a

significantly lower cost structure than wireline systems because they are free of many of

the installation and maintenance costs incurred in wiring a building.  In addition, unlike a

wireline network, in which an entire market must be wired before initiating service, a

wireless network can be deployed incrementally as more customers are added.  Fixed

wireless systems can be an efficient means of providing basic telephone, data and

broadband services to isolated areas and other market segments that are not currently

reached by traditional telephone networks.15

                                                          
15Federal Communications Commission.  Sixth Annual Report and Analysis of Competitive Market
  Conditions with Respect to Commercial Mobile Services.  June 20, 2001. 
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Regulation of Wireless Telecommunications

Under current state and federal law, the Tennessee Regulatory Authority (TRA)

has no jurisdiction over wireless service providers.  For this reason, the data reported here

are somewhat limited, as providers have no obligation to furnish company information to

the TRA.  To the extent that wireless companies are regulated, such oversight is provided

by the FCC, which has preempted state regulation of wireless service providers.

The FCC licenses wireless companies for specific geographic areas.  In addition,

the FCC allocates portions of the frequency spectrum to companies so that they may

provide service in those areas.  Unlicensed providers may also sell wireless services, but

they may not interfere with any licensed providers.  Some of the lower-band frequencies

are unassigned and are used by unlicensed providers for such services as two-way radios

and cordless phones.  The FCC must approve all transfers of wireless licenses.  

Cellular carriers are required by the FCC to offer service in at least one-third (1/3)

of their service areas within five years of licensure and at least two-thirds (2/3) of their

service areas within 10 years of licensure.  The 10-year deadline should have been

reached now for nearly every county in Tennessee as 95% of cellular service areas were

assigned by the end of 1991.   PCS licenses are more recent and are based on different

service area boundaries.  The FCC auctioned the rights to PCS spectrum by geographic

area, rather than allocating them, and similar coverage requirements were not imposed.

The FCC asserts no control over prices and rates or consumer complaints related

to wireless service providers.  The FCC refers consumers with complaints to local Better

Business Bureaus and Chambers of Commerce, or to state regulators in those states that

choose to regulate wireless business practices.  Neither does the FCC control siting
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requirements or other aspects of wireless tower locations.  The siting of towers may be

regulated, but not prohibited, by state and local governments. 

Wireless and Universal Service

On October 26, 1998, the FCC provided interim percentages for calculating inter-

and intrastate revenues for universal service contribution purposes to wireless carriers.

The FCC also issued an NPRM seeking comments on separation of inter- and intrastate

revenues, interstate revenue percentages based on the type of wireless service provided,

requirements for wireless and cable operators regarding services eligible for universal

service support, and the amount of local service these carriers should be required to

provide.16

While the FCC ponders these questions, and while various House and Senate bills

addressing these and similar issues are drafted, wireless carriers are receiving Eligible

Telecommunications Carrier (ETC) status in several states.  Wireless carriers have

applied for, and received, ETC status in order to provide services to schools, libraries and

health care providers under programs specifically targeted to those entities.  In addition,

some wireless carriers have moved in to compete with rural ILECs in the provision of

both basic and advanced services.  Western Wireless has been the most aggressive

company in this move toward wireless rural competition, and, in September 1999, it

became the first competitive telecommunications carrier in the nation to be designated an

ETC for purposes of universal service support in areas served by rural telephone

                                                          
16National Exchange Carrier Association.  A Sampling of Critical Issues.
   http://www.lawbookexchange.com/neca/neca2.html  Accessed on January 17, 2002.
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companies.17  As of May, 2001, Western Wireless has received ETC designation in 12

states.18

A recent FCC Order (CC Docket No. 96-45 Memorandum Opinion and Order

Adopted September 27, 2001) made Western Wireless Corporation an ETC for the Pine

Ridge Reservation in South Dakota.  As an ETC for this area, Western Wireless will

qualify for universal service subsidies for providing telephone service to underserved

areas.  The FCC decision stated that the decision to make a carrier an ETC rested with

either the state public utility commission or the FCC depending upon the circumstances.

In this case, because of federal preemption in the case of tribal lands, the South Dakota

Public Utilities Commission makes the decision for non-tribal members, while the FCC

makes the decision for tribal members.

This move of wireless companies into the service areas of previously protected

rural ILECs has increased the intensity of the debate around the obligations of ETCs.

Some economists have argued that wireless companies are receiving universal service

funds like rural ILECs, but that they are not required to submit to any universal service

obligations or regulatory oversight.  This, such economists say, amounts to “artificially

induced” competition that undermines local telecom companies.19  The Organization for

the Promotion and Advancement of Small Telecommunications Companies (OPASTCO)

submitted comments to the FCC in which they requested that ETCs be required to meet

                                                          
17Business Wire.  Western Wireless Becomes First Carrier in the Nation to be Designated as an Eligible
   Telecommunications Carrier for Universal Service Funding in Rural Areas.  September 30, 1999.
   http://www.briggs.com/FSL5CS/cases/cases241.asp  Accessed on January 17, 2002.
18House Committee on Small Business.  “Eliminating the Digital Divide – Who Will Wire Rural America?”
   Prepared Remarks of Thorpe “Chip” Kelly, Western Wireless Corporation.  May 24, 2001.
19Schultz, Paul.  “Dealing for Universal Service Dollars: Competition in the Rural World.”  Rural
   Telecommunications.  March-April, 2001.  http://www.ruraltelecom.org/marapr01/perspect-b.html
   Accessed on January 17, 2002.
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carrier of last resort obligations, and that wireless ETCs be reimbursed based on their

own costs as opposed to the local ILEC’s costs.20

Wireless Coverage By County in Tennessee

Wireless investment information by county was obtained from Ad Valorem Tax

Reports filed with the Tennessee Comptroller of the Treasury Office of State Assessed

Properties.  The data reflect gross investment in towers, buildings and land, as well as in

electronic equipment.  A map reflecting investment by county is available in Appendix

A.  Only Hancock County showed no investment at all.  Investment outside of cities was

37.9% of total investment, while metropolitan investment constituted 62.1% of the total.

Only Davidson, Knox and Shelby Counties have investment in excess of $100 million.  A

brief summary of total investment per county is shown in Table 1.

Table 1: Total Wireless Investment by County

Less than $100,000 Hancock, Meigs
$100,000 to
$1,000,000

Bledsoe, Claiborne, Clay, Decatur, Houston, Jackson, Johnson,
Lake, Lewis, Moore, Perry, Pickett, Trousdale, Van Buren

$1,000,000 to
$10,000,000

Bedford, Benton, Bradley, Campbell, Cannon, Carroll, Carter,
Cheatham, Chester, Cocke, Coffee, Crockett, Cumberland,
DeKalb, Dickson, Dyer, Fayette, Fentress, Franklin, Gibson,
Giles, Grainger, Greene, Grundy, Hamblen, Hardeman, Hardin,
Hawkins, Haywood, Henderson, Henry, Hickman, Humphreys,
Jefferson, Lauderdale, Lawrence, Lincoln, Loudon, Macon,
Marion, Marshall, Maury, McMinn, McNairy, Monroe, Morgan,
Obion, Overton, Polk, Putnam, Rhea, Roane, Robertson, Scott,
Sequatchie, Smith, Stewart, Tipton, Unicoi, Union, Warren,
Wayne, Weakley, White

$10,000,000 to
$100,000,000

Anderson, Blount, Hamilton, Madison, Montgomery, Rutherford,
Sevier, Sullivan, Sumner, Washington, Williamson, Wilson

More than
$100,000,000

Davidson, Knox, Shelby

                                                          
20Organization for the Promotion and Development of Small Telecommunications Companies.  Comments
   of Organization for the Promotion and Development of Small Telecommunications Companies.  CC
   Docket No. 96-45, FCC 01-J-1, November 5, 2001.
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Investment in a county does not necessarily translate into full wireless coverage

for that county.  Actual cellular tower locations are depicted on a map in Appendix B.

PCS and SMR tower locations were unavailable.  SMR is currently a very limited

service, and Nextel is the major provider.  PCS is growing quickly, but it is still much

less common than cellular services.  Coverage maps provided by facilities-based wireless

providers in Tennessee, however, suggest that PCS and SMR services are not currently

offered in any areas that do not also have cellular towers.

Service coverage maps were requested from facilities-based wireless carriers, but,

while most responded with some coverage data, only about half actually provided a

service area footprint.  This information, as it was incomplete, could not be used to

construct a map of service coverage areas in Tennessee.  Coverage areas are instead

approximated by a map of cellular tower locations, available in Appendix B.

An additional map, depicting estimated wireless coverage in Tennessee, is

provided in Appendix C.  This map was created by estimating the radius of coverage

around the cellular and microwave towers shown in Appendix B.  Towers vary in height,

and the antennae on the towers do not always have the same range.  Geographical

variances can affect the broadcasting range around some towers.  Some antennae are

placed so that they broadcast in a 180º range, as opposed to the 360º range depicted.  This

map is intended to give the reader an idea of the current wireless coverage area in

Tennessee, but it is not a scientific depiction of such.

The cellular tower location map and the coverage information that has been

provided by companies paint the same picture.  Metropolitan areas, including Memphis,

Nashville, Knoxville, Chattanooga, Jackson, Clarksville and the Tri-Cities area in
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northeastern Tennessee, are well-covered by cellular providers.  In addition, cellular

coverage generally includes the major interstate corridors (I-40 from Memphis to

Knoxville, I-81 from Knoxville to the Tri-Cities, I-24 from Clarksville to Chattanooga, I-

65 from the Alabama border to the Kentucky border, and I-75 from Chattanooga to the

Kentucky border).  Additional coverage appears to run along major US and state

highways, with some (such as U.S. 79 from Memphis to Clarksville and U.S. 51 from

Memphis to Union City and the Kentucky border) that appear to have complete coverage.

Smaller companies (such as Yorkville Communications in northwest Tennessee) cover

some of the less-populated areas, but, as the map in Appendix B shows, there are

significant gaps in coverage in parts of many Tennessee counties.

Wireless Towers

Wireless tower construction and management is rapidly becoming an industry

separate from the provision of wireless communications and data services.  Wireless

carriers are increasingly outsourcing not just design and construction of cell sites, but site

acquisition, design of the Radio Frequency (RF) network, installation of network

components, and, in some cases, long-term management of the network.21

The cost of a wireless communications tower varies with the height of the tower,

the types of antennae to be installed on the tower, building permit fees and land/real

estate prices.  Wireless tower management company SpectraSite puts the average tower

cost at $200,000.  SpectraSite CEO Stephen Clark points out, however, that each tower

can fit up to four tenants, and tenants pay about $18,000 to $20,000 per year in rent. 

                                                          
21 Yankee Group.  Infrastructure/Facility Outsourcing: Third-Party Vendors Becoming Wireless Industries
   (sic) First Choice.  October 1, 1999.  Abstract available online at



15

With approximately $80,000 per year in total revenue per tower, and only about $12,000

per year in maintenance and other recurring costs, gross profit margins per tower are in

the 85% range.22

The state of technology in tower construction is rapidly improving.  One of the

biggest problems under investigation is interference and decreased signal range that can

occur in bad weather.  New types of networks, currently in the development and testing

phases, may offer improvement.  These networks make use of shorter, more densely

located towers that send a stronger signal over a smaller area.  These will be more likely

to be useful in metropolitan areas, where the number of potential customers justifies the

building of several towers.  On the other hand, the quality that makes wireless a less

expensive investment, the ability to connect areas to the network in small increments, is

magnified by the smaller-tower network.

A concern for fixed wireless consumers is the line of sight requirement.  The dish

or microwave transmitter that is installed at the customer location must maintain a line of

sight with a tower.  Trees and existing structures can make this difficult.  Cisco Systems,

Nokia and Wave Wireless are among the companies that are in the testing phase of

research on transmitters and transmission webs that can overcome the line of sight

requirement.

Analysis: Legal Issues Related to Subsidies for the Expansion of Wireless Service

Article II, Section 31 of the Tennessee Constitution provides as follows:

                                                                                                                                                                            
    http://www.marketresearch.com/product/display.asp?ProductID=234433
22 Rugaber, Chris.  “SBC Deal Spotlights Wireless Tower Business.”  The Motley Fool.  September 1,
    2000.  Available online at http://www.fool.com/news/2000/site000901.htm  Accessed January 18, 2002.
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The credit of this State shall not be hereafter loaned or
given to or in aid of any person, association, company,
corporation of municipality: nor shall the State become the
owner in whole or in part of any bank or a stockholder with
others in any association, company, corporation or
municipality.

This section prohibits the State from committing money to a project that is purely

for the benefit of a private individual or company.  The Tennessee Supreme Court has

held that this section does not prohibit the State from issuing State debt when required to

accomplish a State or public purpose.  For example, the Supreme Court has upheld State

action in issuing debt and providing the proceeds to hospitals owned by local

governments and not-for-profit corporations, because the hospitals served a public

purpose.23  The Supreme Court has also upheld a State statute requiring the State to pay

for relocating utilities located on the public rights-of-way when the facilities were

displaced by highway construction.24  The Court stated that “[u]tilities are an integral part

of the full use of the public rights-of-way, all serving the public interest, and in their

removal and relocation the public has a real and legitimate interest.”25

State subsidy of cell tower construction through issuance of State debt could

reasonably be viewed as serving a public purpose, since cellular telecommunications

services perform the same function as telecommunications services provided by

traditional utilities.  This type of subsidy, therefore, appears not to violate Article II,

Section 31. 

                                                          
23 Bedford County Hospital v. Browning, 225 S.W. 2d 41 (Tenn. 1949).
24 Pack v. Southern Bell Tel. & Tel. Co., 387 S.W.2d 789 (Tenn. 1965).
25 Id., at 793. Similarly, in an Opinion issued in 1996, the Attorney General concluded that the State’s sale
    of $55 million in general obligation bonds toward building a stadium that would not be owned solely by
    the State, but by a sports authority created pursuant to statute, did not violate Article II, Section 31, on
    the basis that the debt issuance would serve a public purpose. Tenn. Op. Atty. Gen. No. 96-007, 1996
    WL 34696 (January 22, 1996).
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Analysis: Subsidies for the Expansion of Wireless Service

Although several pockets of unserved territory appear to exist in Tennessee,

questions as to the continuing nature and severity of this phenomenon remain.  The

widespread use of wireless services is relatively new and subscribership is rapidly

growing.  This suggests that the market incentives for wireless service providers may be

sufficient to continue the expansion of wireless coverage areas in Tennessee in the future.  

Further, the level and nature of demand for the service in the unserved areas are

unknown.  Without demand information, any subsidy program could prove unjustified on

cost-benefit grounds.  For example, if $200,000 were spent to subsidize a new cell-tower,

but only ten new customers are served, the resulting cost of $20,000 per additional

customer appears unlikely to be offset by the benefits of wireless service, except in

extremely rare, life-or-death situations.  On the other hand, if several hundred additional

customers could be served, some who might not otherwise have a telephone, then the

expenditure may be justified.

The nature of the perceived policy problem, which is closely related to the nature

of the demand for the service, plays a major role in determining the most effective way to

implement any subsidy scheme.  For example, if the problem is a lack of service in

certain areas for existing wireless customers (such as travelers), then subsidy of the

additional infrastructure investment needed to expand service to that territory may be

effective.  This could include the construction of towers along public rights-of-way.  In

this case, the additional revenues realized by the service providers may be insufficient to

justify the investment required to expand the service.  On the other hand, if the perceived
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problem is that residents of the unserved area lack wireless service - or are unwilling to

pay for the service in sufficient numbers at current prices - then a program to subsidize

the purchase of wireless service may prove more effective.  Under other circumstances,

some combination of both policies might be appropriate.

Government subsidization, however, is not without risk.   State government, and

ultimately taxpayers, are at risk for loss of any subsidy for the construction of towers or

for the provision of wireless telecommunications services.  If demand fails to generate

sufficient revenues for providers, then they may abandon the provision of the service.

This leaves the state with a nearly worthless asset, for which the taxpayers must pay,

even though it is not used and no benefits are realized.  State funded low-interest loans or

loan guarantees for the construction of towers, however, could limit this risk, but may

also less-effectively attract providers to unserved areas.  

Finally, both the federal universal service fund and any state-level universal

service support mechanism created by the TRA may make subsidies available to wireless

service providers in high-cost areas.  The nature and amounts of the subsidies in the

federal program remain in flux before the FCC, but wireless providers have qualified to

receive funds in other states.  In Tennessee, the TRA has two dockets pending related to

the possible implementation of state universal service funding to providers of

telecommunications services in areas that may be determined to require such aid.  At this

time, no wireless providers have applied for designation as an ETC in Tennessee, the

necessary first step to receive any such funding.
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Conclusion

Wireless telecommunications services have become valuable to many consumers,

and the number of wireless telephone subscriptions is growing very quickly.  Wireless

technology is also changing rapidly, with digital lines now more common than analog

lines, and cable Internet connections blurring the lines between the telecommunications

and the cable television industries.  Computer, television and telecommunications

services will likely evolve into one market within the next several years, but the form that

market will take, as well as the industry (or industries) that will dominate it, is not yet

clear.  

With the help of federal universal service funds, state regulatory policies in

support of universal service, and Lifeline and LinkUp programs, all Tennesseans

currently have access to affordable basic wireline telephone service.  The advantage of

wireless service is that it may provide telecommunications services, especially advanced

broadband services, in rural or high-cost areas at lower cost than that of comparable

wireline service.  Tennessee could invite wireless carriers to apply for ETC status in

order to take advantage of state programs to fund telephone service in high-cost areas. To

encourage the deployment of broadband services in rural areas, Tennessee could include

broadband in its rural universal service plan and allow qualifying wireless providers to

receive state universal service funds to provide broadband in high-cost areas.

In addition, the legislature could authorize low- or no-interest loans to companies

that construct and manage towers, and/or allow construction of towers on public rights-

of-way.  With payments to be made from tower revenues, these companies would be

facing a low risk of losing money on the towers, and the State would limit its financial
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obligation to paying only the interest on the loans.  It is important, however, if the State

takes such steps, to consider the effects on rural ILECs.  The likely eventual deployment

of full networks of fiber optic cable (including “last mile” connections) also calls into

question the permanence of any fixed wireless broadband solutions.  Technology may

pave the way for wireless data transmission speeds that rival fiber optic speeds, but no

current wireless technology can approach the transmission speeds achieved over fiber

optic networks.

While wireless communications advances offer promise of a less expensive way

to provide telephone service in rural areas, the time is probably not right for overt

government intervention.  This market should be observed for a few years.  If the rate of

new subscriptions slows significantly, and companies stop building new facilities in

previously underserved areas, the State may wish to revisit this question.  This also

provides time for future federal or state universal service policies to take effect and,

perhaps, mitigate the problem of unserved areas without further government action. 
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